The concept of sustainability has a key component of balancing developmental needs of the present and the future, what we call the time element (TE). Integrated Water Resources Management (IWRM) has emerged as a paradigm of river governance, balancing different interests and needs. This we call the Interest Element (IE). This paper explores how IWRM incorporates sustainability, leading to stronger river governance, reflecting the balance between timeframes as well as across different interests. We investigate the use of indicators for integrated assessment of two large river basins, the Yellow River basin in China and the Ganges River basin in India. The process analysis method is employed for developing framework. A tailored indicator set is selected and categorized under three domains, environmental performance, social wellbeing, and economic development. This framework provides policy-makers with a holistic review of river sustainability through tailored indicator sets, which can be used for underpinning IWRM policies. This speaks to our argument that an explicit recognition of sustainability indicators, resulting in a composite model makes for both conceptual clarity and better policy directions. This paper concludes with a series of key elements for IWRM through a comparative study of river management regimes in China and India.
Introduction
The notion of sustainability speaks to a dilemma inherent in human development between meeting present needs, and those of the future. Since it was put on the global agenda by the World Commission on Environment and Development in 1987, it has gained widespread acceptance as 'development that meets the needs of the present without compromising the ability of future generations to meet their own needs'. It illustrates the dilemma inherent in human development between meeting human needs, in particular the essential needs of the world's poor, and the limitations on the environment's ability to cope with the consequences.
In recent hydrological scholarship, much effort has been made in applying the concept of sustainability in practical situations including the use of quantitative measurements of sustainability as evaluation tools, to track progress, and to provide information and guidelines for development projects (Kates et al., 2001 (Kates et al., , 2005 The need to assess sustainability has given rise to the development of various approaches and tools, which include indicators, benchmarks, audits, indices, and accounting parameters, as well as assessment appraisal and other reporting systems (Bell & Morse, 2008) .
Sustainability indicators are increasingly recognized as useful tools, and have been extensively applied to measure different dimensions of sustainability. Sustainable development indicators (SDIs) have been intensively used to improve stakeholder engagement and to guide policy-making (Pintér et al., 2005; Ness et al., 2007; Bell & Morse, 2008; Singh et al., 2009) .
The indicator set results in metrics which are a collection of carefully chosen measurements that quantify each indicator and cover relevant environmental, economic and social impacts. The strength of the SDIs set lies in its ability to summarize and focus attention on the essential elements of a complex situation.
The key decision inherent in sustainability assessment by using indicators is the choice of exactly which indicators to include, a process intended to produce an indicator set for a particular purpose (Dalal-Clayton, 2002) . A widely used water stress or water scarcity indicator was proposed by Falkenmark: a country or region is in the status of 'water stress' or 'water scarcity' when water supplies fall below 1,700 m 3 or 1,000 m 3 per capita per year respectively (Falkenmark, 1989) . This simple metric is represented by the total annual runoff available for human use. Gleick (1996) introduced the term 'basic water requirements' to describe water used for basic human needs and suggested that 50 litres of water per person per day is the minimum required to meet these basic needs, regardless of an individual's economic, social, or political status.
These single-dimensional measurements are designed to describe a critical aspect of the water situation, for instance, water stress, or water use efficiency. Simple and straightforward, they have been widely used for benchmarking. However, the information provided by the single-dimensional measure is limited. Comprehensive measurements, incorporating different concerns of water, are needed for multi-criteria decision-making.
Our approach towards river sustainability assessment diverges from the above methods which focus on just one or two critical aspects of the water. Based on comprehensive reviews of the basin's environmental, social and economic impacts, we argue that a composite framework of river sustainability assessment provides results which are holistic, well-structured, and easy to understand and use.
Rivers stand at the center of emerging challenges in terms of water security, economic development, energy generation and food production, as well as climate change. Therefore, the management of river basins needs to recognize and incorporate broader objectives and long-term perspectives. Based on the United Nations Educational, Scientific and Cultural Organization World Water Assessment Programme, good river basin management should follow the following principles (Stakhiv, 2009): • Develop a comprehensive understanding of the entire river system. (Interests) • Select the planning approach to suit the local conditions. (Interests)
• Develop relevant and consistent plans under a theme. (Time)
• Prioritize issues for immediate attention. (Time)
• Adopt a phased approach to achieve long-term goals. (Time) • Enable adaptation to changing circumstances, i.e. climate. (Time) • Engage stakeholders to strengthen institutional relationships and capacity. (Interests) As can be seen, there are two basic categories which these principles fall under -four principles speak to the time element (TE) and three to the interest element (IE). The first relates to the balancing of present and future goals, the second between competing interests at a certain point in time. While the first is captured by traditional notions of sustainability, the second can be incorporated within a larger governance model for river basins.
A commonly accepted definition is that by Global Water Partnership (2000), as 'a process which promotes the coordinated development and management of water, land and related resources, in order to maximize the resultant economic and social welfare in an equitable manner without compromising the sustainability of vital ecosystems'.
Integrated Water Resources Management (IWRM) provides a more nuanced notion of sustainability as not just involving time, but also a resolution of different interests at any point in time -including physical, sectoral, and organizational integration (Kidd & Shaw, 2007) . This explicitly negotiation approach allows the interplay of 'hard' infrastructural integration at the basin level or catchment scale of a water body, with 'soft' integration in management and governance (Bressers & Kuks, 2004) .
Seen within the larger narrative of sustainability then, IWRM concepts acquire the key value of coherence, the bringing together of fragmented water institutions and disparate actors into an integrated structure, one which allows greater resilience and adaptive responses to extreme or unexpected conditions such as droughts or floods (e.g. United Nations Environment Programme [UNEP], 2006; Mitchell, 2007; Pahl-Wostl, 2007; Watson, 2007) .
Of course, implementation of IWRM is often fraught with difficulty since integration needs to take place across existing organizations and sections where there are entrenched interests at play. Not all attempts to implement IWRM have succeeded ( Jonker, 2002; Medema & Jeffrey, 2005; Shah & van Koppen, 2006; Pahl-Wostl & Jeffrey, 2007) . Empirically, getting agreement on new policies and institutional structures has been critical (Blomquist & Schlager, 2005) . IWRM is a decision-making matrix which ensures participation by local governments, river basin organizations, and local water users (Kemper et al., 2007) , allowing for use of knowledge and taking into account interests from different groups (Brunner & Steelman, 2005) . The 'IE' is therefore of significance in IWRM. There is however, little recognition of the TE -that is the integration tends to be along current lines of interests or at least a very short-term conception of integration.
This neglect of the TE in IWRM model stems, we argue, from the relatively small role that sustainability indicators have had in IWRM paradigms. This raises many problems relating to the physical integration of an IWRM system. As others have noted, the scale and dimensionality of a physical landscape can have important implications for adaptive capacity (van Cleve et al., 2006) . Even if institutional changes could be achieved without major infrastructure alterations, many water supply systems and allocation regimes have been developed to ensure high reliability of resource flows, which can also impede the likelihood that resource users will be open to change. As institutional theorists widely recognize, the relative benefits of such institutional arrangements can, therefore, tend to increase over time, which in turn increases the costs of institutional change (Levi, 1997; Pierson, 2000) . The neglect of the TE by IWRM models means that the notion of sustainability is not taken into account when decision makers speak of 'integration'. We argue that this can be addressed in a composite model of river sustainability.
A composite model of river sustainability
The process analysis method (PAM) developed by Chee Tahir & Darton (2010) is employed to guide indicator selection. Serving as the guideline, the PAM presents a systematic approach for structuring the assessment, in terms of addressing the perspectives of sustainability and selecting indicators. It enables the development of a comprehensive set of sustainability indicators and metrics tailored to a particular river system. There are five steps for applying PAM:
First, the assessment of river sustainability starts with an in-depth review of the river functions, including flood discharge, sediment transport, ecosystem support, self-purification, water abstraction, navigation, recreation, and hydropower generation.
The second step is to develop a working definition of river sustainability. In this study, we introduce the term, River Sustainability, to incorporate the river system's interconnected physical, biological and socioeconomic functions, across time and interests. Sustainability of a river basin is determined by whether the river system can support the long-term ecological and socioeconomic functions of the river basin as a whole. An explicit definition is provided for river sustainability in keeping with the principles of sustainability, which is backed up by quantitative measurements.
Based on the Brundtland Report, River Sustainability is defined as: the development of water resources in the river basin to meet the needs of the present generation without compromising the ability of future generations to meet their own needs. Through an extensive review of literature on river basin management, we identify the five perspectives inherent in the concept of river sustainability: sufficient resource, resilience to water-related risks, access to water supply and other services, productive use of water, and fairness between different users and generations. Such perspectives are used for identifying impacts on sustainability and addressing impact generators, further used for setting benchmarks and identifying appropriate targets to improve sustainability.
Thirdly, a system boundary is set up. It is determined by two factors: the spatial and temporal scales (Bell & Morse, 2008) . Setting the system boundary limits the processes to be included in the sustainability framework (Chee Tahir & Darton, 2010) . The spatial scale refers to the following features: the entire geographical area drained by a river and its tributaries, and all its inhabitants and users of the associated river system. This temporal scale is set broad enough to cover both inter-generational and intra-generational effects.
The fourth and key step of the PAM is to set up a sustainability assessment framework, as shown in Figure 1 . The PAM considers the impact of the river system on the capital residing in the environmental, social and economic domains. By reviewing the system, activities that have impacts on river sustainability are identified. They are known as impact generators. Internal impact generators (IIGs) refer to activities within the river basin, whilst generators beyond the system boundary, such as global climate change, are the external impact generators (EIGs). Both IIGs and EIGs affect the store of sustainability value, in terms of environmental capital, social capital and economic capital. The consequences are described by sustainability indicators. Measurements for the indicators are consequently identified. Figure 1 illustrates the process by which impact generators affect the capital stores, of the three domains, and how the consequent issues are described by indicators. Finally, receptors of the impacts are named as external impact receivers.
Having selected the indicators, relevant measurements for each indicator need to be carefully chosen and verified. The last step of the PAM is to verify the sustainability assessment framework. Stakeholders are provided with the preliminary set of indicators as well as measurements to review. General questions for the stakeholders include whether the indicator set is holistic, whether any sustainability concerns have been omitted, whether additional indicators should be included, and whether any indicator appears to be poorly chosen.
Comparative case studies: IWRM of the Yellow River and the Ganges River
China has an extremely complex bureaucratic system in water resource management, which is made worse by the natural challenges presented by the Yellow River as well as the strong demands on water, leading to large extractions.
The Yellow River, the second longest river in China after the Yangtze, is 5,454 km long, and passes through nine provinces. It has a prodigious impact on people and agriculture -providing water to more than 140 million people and 160,000 sq km of farms.
In 1972, the river ran dry for the first time; by the 1990s this became a near annual event (Jun & Chen, 2001) . In 1997, the river ran dry 704 km from the sea -double the length of the 1970s. This zero flow has a large ecological impact -hundreds of bird and fish species have become extinct. The economic loss of agriculture and industry in the lower Yellow River amounted to CNY 2.22 billion (10 9 ) in 1970s and CNY 21.64 billion (10 9 ) during 1990-1996 (Liu et al., 2007) . By 1999, more than 90% of the exploitable underground water had been used. As a result, the lower Yellow River suffered from severe water shortage and zero flow.
Managing the river was a complex task -matched perhaps only by the complexity of the institutions set up to govern it. By then there were nine ministries regulating the river, negotiating between national and local levels, as well as various economic interests (Zhao et al., 2002) . These included institutions overseeing water resource, electric power, environmental protection, and agriculture, which shared power and held different and sometimes competing interests.
Although there was an overarching agency called the Yellow River Conservancy Commission (YRCC), it did not have any authority in mediating trans-provincial water disputes, let alone the disputes among ministries. But in 1997, at the height of public unhappiness over the poor state of the river, the Ministry of Water Resources, the State Planning Commission, and the National Science and Technology Commission announced a system of 'unified water management' for the Yellow River. This set off one of the most thorough and far reaching regulatory reforms in China within the paradigm of IWRM. In terms of structure, the move meant that water resource management now integrates water resource exploration, utilization, administration, allocation, conservation, and protection. In 1998, the State Council called this a 'unified management of water resources', which entailed a central regulatory structure under the Ministry of Water Resources.
IWRM entailed several formal institutional changes. First, the YRCC was given the authority and principled guidance to allocate water to the nine provinces. Second, the YRCC also applied economic instruments for the integrated management of the Yellow River. Water pricing was categorized and standardized, based on different water usage from domestic, industrial, and agricultural consumption. Third, legislative certainty was introduced including the Yellow River Water Allocation Bill 2006. The bill ensured the YRCC's role in the Yellow River's unified management and became the legal protection for the integrated water resource management. And last, the YRCC used scientific and engineering techniques, for example, in remote sensing and automation. These were used to collect real-time river system information and coordinate the operation of the reservoirs.
Since 2000 the YRCC has reported that there has been no flow cut-off of the Yellow River (Postel, 2005) , and that the river basin's ecology has improved (Chinese Academy of Sciences, 2004) . In terms of outcomes, IWRM can be said to have some success.
By contrast, the River Ganges at 2,525 km, although half the length of the Yellow River, appears to present as large a challenge in complexity and governance -and here, IWRM does not appear to have had the same success Wu et al., 2013) . The Ganges River, one of the most densely populated and fertile river basins in the world, extends through India, Nepal and Bangladesh. In this it is quite different from the Yellow River, which falls wholly within China. The fact that the Ganges is a transboundary river would add to the complexity of its governance, but the issues with integrative governance stems not, or at least, not just from the transboundary nature of the river, but from the policy challenges within India.
We therefore feel we ought to set out the limitations of our comparison early. First, this research focuses on the section of Ganges within India; while this necessarily means that we do not have river-wide scale for a discussion of IWRM, within our research motivation of a comparative paper with China, we suggest that limiting our investigation to within one country can still yield useful insights.
Second, while it is true that IWRM requires us to take the Ganges as a whole, rather than stopping at national borders, within the sustainability policy puzzle we have set out, these issues can be taken at a modular level. That is to say, sustainability, issues that occur within India can be taken in series or in parallel with the transboundary issues because they are different in kind from transboundary issues of interest, power and security.
Hence in exploring why IWRM seems to have had more success in China than India, we did not need to include transboundary issues, as the policies within India themselves are substantial puzzles.
In the Ganges, pollution is a problem that has been tackled for 30 years. Under the Indian Constitution, states have the exclusive power to regulate water supplies, irrigation canals, drainage, embankments, water storage, water power and fisheries (Dellapenna & Gupta, 2009 ). Each river basin or hydrological unit is artificially divided into central, state and local institutions with diverse interests (Harsha, 2012) . The Water Prevention and Control of Pollution Act of 1974 does not have specific provisions for river basin development or conservation.
In 1986, the Environmental Protection Act was passed and the Ministry of Environment and Forestry (MoEF) was formed (Singh & Misra, 1996) . 'Ganga Action Plan I' was launched.
The Central Ganga Authority (CGA) was established, and the executive arm the Ganga Project Directorate (GPD) was constituted in June 1985 under the Ministry of Environment and Forestry. CGA was later renamed the National River Conservation Authority (in September, 1995), while GPD was expanded to form the National River Conservation Directorate (in June 1994).
While the institutions appeared to be in place, implementation was bedeviled by non-cooperation and sheer complexity of uses. The Ganga Action Plan (GAP), Phase I was to be completed by 1990, but had to be extended for another 10 years to 2000. Even as Phase 1 was being extended, GAP Phase II started in 1991, which aimed for pollution control of Ganges tributaries, Yamuna, Damodar and Gomati and overlying cities. GAP II operated from 1993-2001, and did not appear to have greater success than Phase I -by the end of year 2000, only 39% of the initial target was achieved (Murty & Shunglu, 2000) .
Post-2000, the situation degraded and by 2008 had reached crisis point. As in the Yellow River, this public crisis, with pressure from non-governmental organizations (NGOs), environmentalists, and religious leaders, galvanized the government to act (Zawahri & Hensengerth, 2012) .
This time the Ganga clean-up was approached with a clear IWRM lens. The Ganges was declared a 'national river' with the National Ganga River Basin Authority formed under MoEF. Rather than yet another GAP, the integrated effort was named the National Mission for Clean Ganga in 2011 (Sanghi, 2014) .
In 2014, the effort gained more momentum with the new Indian Prime Minister taking personal responsibility for the river cleaning (The Straits Times, 2014). The water resources ministry announced a new project 'Namami Gange' ('worshipping the Ganga'), in August 2014, an 'integrated platform' for the Ganga Conservation Mission. Under this initiative, six ministries cooperated under one umbrella organization.
Despite this formal institutional change, at the time of writing, the IWRM effort is at an early stage only two years old. Water quality remains poor -only 44% of urban sewage is treated, with 764 'grossly polluting' industries on the banks of the river. As for the flow of water, dams and irrigation barrages limit the flow of the river. This lack of flow is crucial to the cleaning effort -it has been estimated that even if sewage is treated before discharge, the water in the Ganges cannot be good enough even for bathing quality level if its natural flow cannot be maintained, especially in the dry season.
A composite indicator comparison: sustainability of the Yellow River and the Ganges River
The PAM methodology is applied to the Yellow River basin and the Ganges River basin respectively, to develop a tailored indicator set for comparative analysis. Following the comprehensive literature review, intensive fieldwork was carried out to gain insights into the Yellow River basin and the Ganges River basin sustainability challenges.
Two research trips to China (May to June 2011 and August to September 2012), and one to India (July to September 2013) were undertaken. The main purpose of the trips was to interview multidisciplinary stakeholders and to gain insights into the basins' sustainability concerns and management regimes. A total of 22 interviews were conducted, as listed in Table 1 . These interviews were in the form of semi-structured interviews. During the visits to China, the stakeholder consultations were conducted at Peking University, where the national key laboratory of the Yellow River is based, and the Yellow River Institute of Hydraulic Research. During the field trip to India, stakeholders from the Council on Energy, Environment and Water, International Water Management Institute, People Science Institute (PSI), World Wildlife Fund (WWF) India and Ghandi Peace Foundation were interviewed. Insights gained from the stakeholder consultation provide comprehensive understanding of the two river basins, including different management regimes, sustainability concerns and emerging issues. By application of the PAM, a sustainability assessment framework for the Yellow River and the Ganges River has been designed, leading to a tailored set of sustainability indicators, as shown in Tables 2 and 3 respectively. These composite indicators were developed according to the assessment framework. Different indicators and metrics were selected not only because these two rivers have distinctive characteristics, but also due to the fact that river sustainability must be interpreted from different perspectives: in the context of water scarcity, sustainability of the Yellow River concerns sufficient water resources, fair allocation of water resources between the ecosystem and human uses, and resilience in the community to cope with the changing climate. Sustainability of the Ganges River basin focuses on access to water and sanitation utilities, pollution abatement, productive use of water resources, and resilience to extreme events.
Two important caveats to this analysis are that, first the IWRM efforts in the Ganges River basin have come much later than the Yellow River. In this respect, many of the indicators for the Ganges River basin could well be different in 5 or 10 years' time. For the same reason, the indicators list for the Ganges River basin is a shorter one. Second, it is difficult to conduct a quantitative comparison between the two case studies, due to different indicator sets, metrics, and normalization standards. However, even from a qualitative analysis, we see the keen interplay between the time and IEs. The sustainability indicators are the only ones which show a distinct TE, with the economic and social indicators displaying high IEs. For example, the economic indicators for China show the competition between different interests and other outcomes as shown in Table 4 .
The interest-based IWRM concept, which does not have the TE present in sustainability indicators, focuses mainly on productivity losses. The environmental indicators however, have a heavy TE and present a far trickier policy problem (Table 5) .
It can be seen that the TE presents quite differently from the IE. For one, the impact is relatively less salient -it is presented in terms of probable outcomes, and degrees of risk rather than a concrete reality. More crucially, these impacts present only in the future, and while it can be felt to some degree today, the salience is greatly reduced. Second, the IEs show a clear and present competition between stakeholders which are represented in traditional policy coalitions -business, communities and public organizations. The stakeholders in the TEs are less concrete, although there are many NGOs representing ecological interests today; again the salience is far weaker. But the reality remains that there is interplay between the time and IEs -because the impact will hit at some point, and the salience will increase. For example, the Yellow River and the Ganges are facing similar challenges in terms of population growth associated with fast urbanization, competing demand for water, and increasing risks of climate change.
One major issue for both basins is water quality degradation. For the Yellow River, wastewater treatment utilities had been largely developed in the 1990s. Meanwhile, the YRCC strengthened its regulations for industrial effluent. A more comprehensive water quality monitoring guideline was enacted in 2002. The Ganges also witnessed fast development of wastewater treatment utilities; yet, a comprehensive regulatory regime is absent. From the field trip, it was found that NGOs (i.e. WWF, PSI) have been collecting water quality and biodiversity data in the Ganges. There appears to be a lack of government effort, however; a crucial missing link between the time and IEs.
In addition, as a result of climate change, the Yellow River suffers from water scarcity whilst the Ganges faces increasing flooding and drought risks. After the serious droughts in the late 1990s, the YRCC reinforced its water allocation plan across the entire basin. In addition, multi-functional infrastructures have been built to regulate water and sediment. These efforts have proved to be effective in promoting efficiency and equity in the use of water. For the Ganges, the community has become increasingly vulnerable to flooding due to insufficient flood defenses and poor regulation of small hydropower projects that interrupt the river course.
The government should take immediate actions for climate change adaptation, incorporating infrastructures (flood defenses, reservoir), early warning systems and policies (make space for water). This can only happen if the notion of IWRM is not merely integration across current interests but also takes into account the sustainability indicators.
Looking at these specifically, and comparing the environmental performance of the two river basins, we see that the Yellow River model of IWRM appears to have done this more successfully. It has gradually recovered after experiencing the extreme drought, pollution and river channel deposition, from the worst situation, which occurred in 1997, following the YRCC's efforts towards water and sediment regulation and river health restoration. Environmental performance of the Ganges, however, shows continuous variation mainly due to increasing uncertainty in precipitation, and occurrence of extreme flooding events, as well as excessive wastewater discharge of poor water quality.
The Yellow River therefore has a higher degree of sustainability compared to the Ganges. With fast expansion of hydropower projects, social settlement in flood-prone areas, communities of the Ganges became more vulnerable to flood risk and water contamination. The managers of the Yellow River have learned from the crisis in the 1990s, and established a more integrated regime to regulate the water and manage water-related risks with long-term perspectives.
Conclusions
China and India are the two biggest rising economic powers in the world, each with populations of more than 1 billion (10 9 ) people. In the 21st century, they will play a significant role in achieving the Sustainable Development Goals and shaping the environmental outcomes of the world. However, fundamental differences in their political regimes are reflected in their approaches for managing the environment and natural resources. In China, the central government has the dominant control and responsibility for land, water, and other natural resources. Under a federal democratic system, the management of water resources in India is largely in the hands of the state governments.
The comparison of the Yellow River and the Ganges shows significant differences in terms of institutional capacity towards IWRM. In the context of a decentralized government, it is more challenging for India to undertake integrated planning and respond to competing needs. During the field trip, we identified that the Ganges River basin is managed through a 'bottom-up' approach, which largely depends on local authorities and NGOs. This approach works well in terms of addressing local issues and needs; however, it lacks the capacity to meet the long-term needs, or to balance the competing interests at basin level. Institutional capacity is weak in this case in terms of carrying out integrated, long-term planning. In practice, the Ganges is increasingly vulnerable as local authorities find it difficult to develop a comprehensive, long-term flood management scheme.
The management of the Yellow River, on the contrary, is much more centralized and follows a 'topdown' approach. The YRCC plays the dominant role in terms of water sediment regulation, pollution control infrastructure development and alleviation of water-related risks, showing greater capacity to cope with increasing uncertainty and risks. Yet, policy development by using the 'top-down' approach needs to be carefully reviewed and must engage a broad range of stakeholders. This is to avoid poor decision-making, which may result in weak policies, and costly but unnecessary infrastructures.
Despite different characteristics of the river basins studied and the distinctive management regimes they operate, the present work has identified the following key elements for IRBM, namely, capacity building, stakeholder engagement and long-term planning. Capacity building applies to both institutional capacity and community capacity. On the one hand, policy-makers should also have the capacity to identify emerging issues associated with the river basin, further to develop policy in response to these issues with long term perspectives. On the other hand, it is also essential to raise public awareness towards the magnitude of the water challenge, and the increasing uncertainty and vulnerability, through education and advocacy campaigns. This conceptual approach has proven effective, particularly for water conservation and demand management. Moreover, when facing an emergency, such as flooding or water contamination, rapid response and action from the community can reduce socioeconomic losses. Secondly, broad participation of stakeholders is essential for IRBM. A core value of sustainability is meeting the needs (Brundtland et al., 1987) and the engagement of stakeholders contributes to identifying the needs. Last but not least, long-term planning strengthens the resilience of IRBM policies to foreseeable extreme weather, other risks and uncertainty. Assessing the sustainability performance of the river under different scenarios (i.e. hydrological, climate and socioeconomic), can help identify gaps in the current policy and underpin policies from a futuristic perspective.
